Serum enzyme levels, including hepatic transaminase, are unknown in older people with low body weight (LBW), who can easily experience sarcopenia. Therefore, we addressed preliminarily this issue in a cross-sectional study of an apparently healthy population.
Whether serum transaminase levels are decreased or increased in individuals with 4 low-body weight (LBW) is unclear. In the geriatric population, LBW individuals are at 5 increased risk for sarcopenia, an age-associated loss of muscle mass and function, which 6 lead to disability, hospitalization, and death (Fielding et al. 2011 , Calvani et al. 2015 . 7 Aspartate aminotransferase (AST), alanine aminotransferase (ALT), and gamma glutamyl 8 transpeptidase (GGT), which are routinely measured in an ordinary checkup, are present in 9 multiple organs, including the liver, skeletal muscle, heart, and kidney (Lott and 1 0 Landesman. 1984 , Nathwani at al. 2005 , Malakouti et al. 2017 ). However, ALT and GGT 1 1 are predominantly found in the liver. Therefore, elevated serum AST levels concomitant 1 2 with normal serum ALT levels could reflect injury of skeletal muscle and myocardium in and lactate dehydrogenase (LDH) are also found in multiple organs, whereas ALP is 1 5 preferentially included in bone tissue (Malakouti et al. 2017, Lowe and John. 2018 We investigated the relationship of serum levels of AST, ALT, GGT, ALP, LDH, and total 1 9 bilirubin, a marker of hepatic function (Gazzin et al. 2016) , with body mass index (BMI) in 2 0 an apparently healthy, general population aged from 20-80 years. To confirm that high 2 1 serum AST with normal serum ALT can reflect skeletal muscle damage, the relationship 2 2 between serum AST and serum creatinine, a surrogate marker of skeletal muscle mass This preliminary cross-sectional study was part of an observational study that was 1 performed to examine the relationships between lifestyle-related diseases and and disabled individuals who could not move without assistance were not enrolled. After 1 3 also excluding individuals with incomplete data of AST, ALT, and GGT, 79,623 subjects 1 4 remained in the study (54,190 men and 25,433 women) . To investigate the effect of age, 1 5 subjects were divided into five age groups: 20-29, 30-39, 40-49, 50-59, and 60-80 years. The relationship between serum AST and serum creatinine was examined in a subgroup of 1 7 subjects who had data of serum creatinine (n = 25,220) after the restriction of subjects with 1 8 serum ALT of < 30 U/L, which was conducted because of exclusion of high AST due to 1 9 hepatic damage. Because the prevalence of underweight subjects (BMI < 18.5 kg/m 2 ) in their 50s and older 7 was low (3.3%) in this study, we defined the lowest BMI category as ≤ 18.9 kg/m 2 , which 8 was termed as LBW. When we selected these BMI categories, we took into consideration 9 that the World Health Organization proposed that the BMI cutoff points for overweight and ANOVA; Figure 1) . AST, GGT, ALP, and LDH levels were significantly higher in older (≥ corresponding subjects (Mann-Whitney test, all P < 0.0001). Notably, serum AST levels in 1 8 older LBW subjects were significantly higher than those in subjects with a provisional 1 9 9 reference BMI of 20.9-22.9 kg/m 2 (P = 0.0003, Bonferroni test). Consequently, serum AST 1 levels showed a J-shaped curve against BMI in older subjects. However, ALT and GGT 2 levels showed almost a linear relationship against BMI, regardless of age groups. No 3 significant difference was observed in serum total bilirbin levels between BMI and age 4 groups.
5
As shown in Figure 2 , serum creatinine was decreased across the increasing AST in men 6 regardless of eGFR and women with eGFR ≥ 60 mL/min/1.73 m 2 (ANOVA, all p <0.0001).
7
In Addition, Post-hoc Bonferroni test indicated that serum creatinine in subjects with AST 8 ≥ 30 U/L was significantly lower than those with AST ≤ 19 U/L (all p <0.0001). To date, prevention of sarcopenia has been the focus of attention in aging societies 1 2 (Fielding et al. 2011 , Calvani et al. 2015 . However, there is no blood marker for 1 3 sarcopenia. A blood marker might enable us to detect sarcopenia earlier in the general 1 4 population because the current definition of sarcopenia may be complicated and preliminary study showed that LBW subjects in their ≥ 50s had elevated serum AST levels, 1 7 which were acompanied by high ALP and LDH levels, but low to normal serum ALT levels, 1 8 1 0 compared with coresponding younger subjects and those with a reference BMI. To the best 1 of our knowledge, this is the first report to show such an observation. Although all enzymes 2 measured in this study are likely present in multiple organs, ALT and GGT are 3 predominantly found in the liver (Lott and Landesman. 1984, Nathwani at al. 2005, 4 Malakouti et al. 2017). Therefore, elevated AST concomitant with normal ALT levels, 5 resulting in a dissociation between serum AST and ALT levels in older LBW subjects, 6 suggests non-hepatic injury. This could reflect systemic damage of skeletal muscle mass, 7 including the myocadium. Some studies have reported that low ALT levels may be 1 1 we confirmed the inverse relationship between serum creatinine and serum AST in the 1 subjects without high ALT, suggesting a rough trend that skeletal muscle mass is reduced in 2 individuals with high AST and normal ALT.
3
In conclusion, older LBW people may have elevated AST comcomitant with normal ALT 4 levels, compared with corresponding younger people and those with the reference BMI.
5
These conditions may have involved skeletal muscle damage. Further study is required to 6 determine whether this specific condition is equivalent to the etiology of sarcopenia. and 60-80 years old, 2683, 3712, 4229, 4627, and 1656 in 20s, 30s, 40s, 50s , and 60-80 1 years old, 1465, 2454, 2990, 3401, and 1141 in 20s, 30s, 40s, 50s, and 60-80 years old, 2 1564, 3065, 3465, 2935, and 687 in 20s, 30s, 40s, 50s , and 60-80 years old, for the BMI 3 categories from one to six (AST, ALT, and GGT). Data of ALP, LDH, and total bilirubin 4 were available only in 20,773, 7050, and 9061 subjects in total, respectively. 
